51 



FILE 'HOME' ENTERED AT 18:02:41 ON 23 FEB 2005 

LI QUE (G-CSF OR GCSF OR HG-CSF OR (GRANULOCYTE -COLONY (A) STIMULATING OR GRA 
NULOCYTE (A) (COLONY-STIMULATING OR COLONY (A) STIMULATING))) (A) FACT 
OR AND (MUTANT OR VARIANT OR ANALOGS ## OR SUBSTITUTION OR MODIFIC? OR 
PEG OR POLYETHYLENE) 



L3 
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STIMULATING OR GRANULOCYTE (A) ( COLONY- STIMULATING OR COLONY 
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AB The invention relates to polypeptide conjugates comprising a polypeptide 
exhibiting G-CSF activity and having an amino acid 
sequence that differs from the amino acid sequence of human G- 
CSF in at least one specified introduced and/or removed amino acid 
residue comprising an attachment group for a non -polypeptide moiety, and 
having at least one non-polypept ide moiety attached to an attachment group 
of the polypeptide. The attachment group may e.g. be a 
lysine/ cysteine, aspartic acid or glutamic acid residue or a 
glycosylation site, and the non-polypept ide moiety may e.g. be a 
polymer such as polyethylene glycol or an 

oligosaccharide. The conjugate has one or more improved properties such 
as increased biol . half -life and reduced side effects. 
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AB Methods of modifying polypeptide drugs in order to enhance their 

transdermal electrotransport flux are provided. The polypeptide is 
modified by substituting a histidine residue (His) for 
one or more glutamine (Gin) , threonine (Thr) and/or asparagine 
(Asn) residue (s). The His for Gin substitution is particularly 
preferred from the standpoint of retaining biol . activity of the parent 
polypeptide. Compns. containing the modified polypeptide, which are useful 
for transdermal electrotransport delivery, are also provided. 
Analogs, e.g. a PTH analog, showed improved 
electrotransport plasma levels. A schematic drawing of an 
electrotransport drug delivery device is included. 
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AB Modified and variant forms of hemopoietic growth factors (HGF) 

capable of acting as antagonists to the corresponding native hemopoietic 
growth factors are described for use in ameliorating aberrant effects 
caused by the native mols. A modified hemopoietic growth factor (HGF) is 
characterized by being in unglycosidated form and has an a-helical 
domain with one or more of any exposed acidic amino acids substituted with 
a basic amino acid. The preferred HGF are granulocyte -macrophage 
colony-stimulating factor (GM-CSF) , interleukins (IL)-2, IL-3, IL-4, IL-5, 
IL-6, IL-7, IL-9, IL-10, G-CSF and erythropoietin 

(EPO) . The synthesis and biol . activity of a number of such peptides is 
demonstrated. 
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AB BACKGROUND. In severe congenital neutropenia the maturation of myeloid 
progenitor cells is arrested. The myelodysplastic syndrome and acute 
myeloid leukemia develop in some patients with severe congenital 
neutropenia. Abnormalities in the signal -transduction pathways for 
granulocyte colony- stimulating factor 
(G-CSP) may play a part in the progression to acute 
myeloid leukemia. METHODS. We isolated genomic DNA and RNA from 
hematopoietic cells obtained from two patients with acute myeloid leukemia 
and histories of severe congenital neutropenia. The nucleotide sequences 
encoding the cytoplasmic domain of the G-CSF receptor 

were amplified by means of the polymerase chain reaction and sequenced. 
Murine myeloid 32D.C10 cells were transfected with complementary DNA 
encoding the wild-type or mutant G-CSP 



receptors and tested for their responses to G-CSF. 
RESULTS. Point mutations in the gene for the G-CSF 
receptor were identified in both patients. The mutations, a 
substitution of thymine for cytosine at the codon for 
glutamine at position 718 (Gln718) in one patient and at the codon 
for glutamine at position 731(Gln731) in the other, caused a 
truncation of the C- terminal cytoplasmic region of the receptor. Both 
mutant and wild-type genes for the G-CSF 

receptor were present in leukemic cells from the two patients. In one 

patient, the mutation was also found in the neutropenic stage, before the 

progression to acute myeloid leukemia. The 32D.C10 cells expressing 

mutant receptors had abnormally high proliferative responses but 

failed to mature when cultured in G-CSF. The 

mutant G-CSF receptors also interfered with 

terminal maturation mediated by the wild-type G-CSF 

receptor in the 32D.C10 cells that coexpressed the wild-type and 

mutant receptors. CONCLUSIONS. Mutations in the gene for the 

G-CSF receptor that interrupt signals required for the 

maturation of myeloid cells are involved in the pathogenesis of severe 
congenital neutropenia and associated with the progression to acute 
myeloid leukemia. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB The extreme sensitivity to periodate of 1 -amino, 2-hydroxy compounds 

permits the selective conversion of N-terminal serine and threonine to an 

aldehydic group. We have used this reaction to construct analogues 

of human granulocyte colony stimulating 

factor (G-CSF) by allowing such oxidized 

peptides to react with others that have had a hydrazide derivative 
attached to the C-terminus by reversed proteolysis. Two 
recombinant analogues of G-CSF were used as 

starting materials. Both had only a single lysine residue (at 
position 62 and 75, respectively) followed immediately by a serine. 
Digestion of each analogue by the lysine-specif ic 

protease from Achromobacter lyticus gave two fragments, one of which could 
be N-terminally oxidized and the other converted to the C-terminal 
hydrazide derivative by reversed proteolysis using the same enzyme. After 
preliminary studies with model peptides, we first reacted the 
corresponding peptide pairs together and then, in order to eliminate the 
64-74 disulfide loop, fragment 1-62 from the first analogue with 
fragment 76-174 from the second. Reactions are efficient (up to 80 % 
product based on the oxidized fragment) and take place under very mild 
conditions. The hydrazone bond can easily be stabilized by reduction with 
NaBH3CN. This method represents a new, reasonably general route for the 



construction of large protein chimeras of precisely controlled structure. 
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AB 


To 


improve 


the homogeneity of chemical modification of 


a protein by 



a hydrophilic moiety e.g. polyethylene glycol, the number of 
potentially reactive lysines on the surface of the protein is 
changed by site-directed mutagenesis of the cloned gene. Lysines 
are substituted with or for arginine as necessary. An Argl6, 
Arg34, Lysl47 derivative of granulocyte colony 
stimulating factor was prepared by oligonucleot ide- 

directed site-specific mutagenesis of the cloned gene in the plasmid 
pxMT2G-CSF. After expression of the altered gene in animal cells the 
protein may be conjugated with polyethylene glycol by standard 
methods . 
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AB Claimed are chemical modified polypeptides, in particular having 
granulocyte colony stimulating factor 

activity, wherein at least one of the hydroxyl groups of a polypeptide 
mol . has been modified with polyalkylene glycols; a process for producing 
these polypeptides; a therapeutic method for treating patients with 
reduced counts of granulocyte or blood platelet by the use of these 
polypeptides; and therapeutic compns . containing these polypeptides. Thus, 
205.5 mg monomethoxypolyethylene glycol propionic acid 

N-hydroxysuccinimide ester (M-SPA-20 , 000 , Shearwater Polymer Corp.) was 
added to a 4.6 mg/mL solution of human granulocyte colony 
stimulating factor (hG-CSF) 

analog, i.e. [Thrl, Leu3 , Tyr4 , Arg5, Serl7] -Met-hG- 
CSF, in a phosphate buffer (pH 7.5) and stirred at 4° 
overnight to give polyethylene glycol -modified hG- 
CSF derivs. which were purified by a chromatog. Sephacryl S-4 00 
column to give two mono-, one di-, and two tri {polyethylene 
glycol) derivs. of hG-CSF . The linkage positions of 
polyethylene glycol in the polypeptide were investigated by 
peptide mapping using V8 protease digestion and HPLC separation and mass 
spectroscopy of the peptide fragments for these mono (polyethylene 
glycol) derivs. In two mono (polyethylene glycol) derivs. 
isolated, polyethylene glycol was linked to N- terminal Met and 
the hydroxy group of serine at 66 position, resp. Mono- and di ( 
polyethylene glycol) derivs. showed the enhancement of 
proliferation of NFS60 cells equal to that of hG-CSF 
analog. The mono (polyethylene glycol) derivative linked to 



the Ser66 was 1.06-1.13 times more active than one linked to the terminal 
Met for enhancing the proliferation of NFS60 cells and was more stable in 
freezing-melting cycle test and more stable to thermolysin hydrolysis than 
the latter derivative 
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AB A method for recombinant preparation of fusion proteins consisting of human 

thrombopoietin (TPO) and a G-CSF derivative (ND28) by 

expression of their chimeric gene in animal cells was demonstrated. The 

fusion protein may contain a peptide linker. The fusion protein may be 

further modified with a polyalkylene glycol such as polyethylene 

glycol. Therapeutics for treating anemia containing the fusion proteins are 

claimed. 
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AB The objective was to identify a G-CSF derivative 

compatible with continuous release from polylactide-co-glycolide 
copolymers similar to those used for the Zoladex depot. 
Substitutions designed to increase surface hydrophil icity or 
conformational stability were made in the amino acid sequence and highly 
potent analogs identified with improved solution stability at high 



protein concentration Chemical modification of analogs by 
reaction with a large excess of activated monomethyl polyethylene 
glycol provided G-CSF derivs . with the desired profile 
of release from depot formulations. 
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AB HG-CSF-derived polypeptides with different amino acid 
substitutions in the N- terminal region of hG-CSF 

are prepared by recombinant methods and enzyme cleavage. Mutant 

hG-CSF with Ala-1, Thr-3, Tyr-4, Arg-5, and Ser-17 (I) 

is claimed. I and hG-CSF were chemical modified with 

PEG derivs. to make products with enhanced peripheral leukocyte 

(granulocyte) -increasing effect and improved stability and residence time 

in the blood. 
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AB Pharmaceutical compns . for continuous release of an acid stable physiol . 
active substance (polypeptide) from material of the composition (e.g. 
polylactide or biodegradable hydrogel) into an aqueous physiol . -type 
environment, comprise a polypeptide covalently conjugated to a water soluble 
polymer and incorporated into a matrix of polylactide, etc.; the 
polypeptide is released over a period of >1 wk. Human 
granulocyte colony- stimulating factor 

(hG-CSF) and solution-stable derivs . thereof were prepared 
by recombinant DNA methods and conjugated with Me PEGs • 
Continuous -release pharmaceutical compns. contained the conjugates 
incorporated in polylactide (50 weight% D, L- lac tide/ 50 weight% glycolide 
copolymer) matrix. 
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AB Analogs of polypeptides in which cysteines are substituted for 
other amino acids or are inserted [cysteine-added variants 
(CAVs)] are prepared by expression of the gene in an heterologous host. 
CAVs of human interleukin-3 (IL-3) , granulocyte-colony 
stimulating factor (G-CSF) and 

eryhthropoietin (EPO) are prepared to improve their therapeutic efficacy. 

The method comprises substitution with or insertion of >1 

cysteine residues to the natural proteins and, preferably, deletion of 

certain N-terminal amino acids and modification of the new 

cysteine sites by coupling of the thiol. More than 15 analogs 

of human IL-3 with modified N-termini, e.g. deletion of Ala-1, and addnl . 

cysteine residues at positions 3, 6, 8, 10, 12, 100, etc. were prepared by 

conventional oligonucleotide-mediated site-specific mutations and 

expression of the genes in animal or microbial hosts. HPLC-purif ied CAVs 

of IL-3 were refolded by reacting with a PEG derivative e.g. 

S-pyridyl monomethoxy peg 5000 or maleimido monomethoxy 

PEG 5000. Biol, activities of these CAVs of IL-3 were also observed 
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